Ribosomal gene disruption in the extreme thermophile Thermus thermophilus HB8. Generation of a mutant lacking ribosomal protein S17.
S17 is a primary rRNA-binding protein which has been implicated in ribosome assembly and translational fidelity. We describe the generation and biochemical characterization of an S17 minus ribosomal mutant, a ribosomal protein-lacking mutant obtained in Thermus thermophilus HB8. The S17 mutant was obtained by insertional inactivation of the target gene with the kanamycin adenyl transferase (kat) gene, making use of a Thermus-Escherichia shuttle vector and the natural ability of Thermus to transform. In the final construct used to transform Thermus cells, the S17 coding region was replaced with the kat gene cloned in-frame with the first three amino acids of S17. Hence, in vivo transcription of the kat gene was under the control of the ribosomal operon promoter. As in Escherichia coli, the Thermus S17 mutant exhibited a temperature-sensitive phenotype. Two-dimensional PAGE, Western blot, and ELISA confirmed the absence of S17 from the mutant ribosomes. Sucrose-gradient profiles of mutant cells showed a clear separation and normal proportions of 50S and 30S subunits and a normal ratio between them. In addition, the S17 mutant showed the presence of a 20S peak representing assembly-defective particles. The successful re-incorporation of protein S17 into the mutant ribosomes was demonstrated when reconstitution with isolated S17 was performed at 60 degrees C.